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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of: Hideaki FUJTWARA 
Serial No.: Not Yet Assigned 
Filed: July 6, 2001 

For: SEMICONDUCTOR MEMORY AND SEMICONDUCTOR DEVICE 

CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 

Commissioner for Patents 
Washington, D.C. 20231 July 6, 2001 

Sir: 

The benefit of the filing date of the following prior foreign application is hereby requested for 
the above-identified application, and the priority provided in 35 U.S.C. 1 19 is hereby claimed: 
Japanese Appln. No. 2000-209196, filed July 11, 2000 

In support of this claim, the requisite certified copy of said original foreign application is filed 
herewith. 

It is requested that the file of this application be marked to indicate that the applicant has 
complied with the requirements of 35 U.S.C. 1 19 and that the Patent and Trademark Office kindly 
acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deposit 
Account No. 01-2340 . 

Respectfully submitted, 
ARMSTRONG, WESTERMAN, HATTORI 
McLELAND & NAUGHTON, LLP 

William L. Brooks 
Reg. No. 34,129 




Atty. Docket No.: 010835 
Suite 1000, 1725 K Street, N.W. 
Washington, D.C. 20006 
Tel: (202) 659-2930 
Fax: (202) 887-0357 
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This is to certify that the annexed is a true copy of the following application as filed 
with this Office 
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Commissioner, ^qS^ J I ^^Wl 

Japan Patent Office 1 ' I 




ffiSE## ffiSE# 2001-3039927 



#2000—209196 



i&mxitmffi] 



NBC1002048 
5p^l2^ 7^11H 

H01L 29/772 

^BRjff^P rfjJfcR*® 2 T M 5 # 5 # 
000001889 

Jan 

100104433 

*H 

073613 

21.000R 



H® 1 

1 

0001887 



1 



mSE# 2001-3039927 



#2 000 — 209196 



bGSH^ 1 V - X / K 1/ 4 > £ © 19 <v * tf «fc 5 ic $ *i fe 
BtfgB^ 1 It. Iff laH Hi: mmm 2 £ © IS© ^ t ©fC 

m>f- bmmt.(Dm<DffiBm<Dmfr& y *»i»v\ 1—4 ©va-t*i*> 1 ^ic 

<k e> iz mm s *i m 1 y - x / k u >f > m « j: 2 v - x / k 1/ a y mm t. 
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tassel i #«s©^»fr^e>«is» i sjc^stifcfg 2mmM(Dm i 
[0001] 

[0 0 0 2] 

&3^ffc;*=ey £ bt, E P ROM (Erasable and Progra 
mmable Read Only Memory) ^EEPROM (Elec 
trically Erasable and Programmable R 
ead Only Memory) ^^(D^Hft^^^U^I^tlt^ 

So 

[0 0 0 3] 

E PROM^EE P ROMtf^^U-fe^T-te, &m*f- hUMSfC:^ •¥ U 
IC. EEPROMlCfcfc, ^ ^ 'J t Jl/7 l/^f^t'f ©i* 5:1?^ ^ &£V> 

\t. * ^ y -fe;i/T i/>f fcttSo^n ^ ? jc^WT#^n y * ip-ft-e^- # (DM* 

5:fT^77»y^iEEPROM^5. i(Z)777^aEEPROMH 77>V 

s/a^^y fct)Pj«ti, femmmjiit, -m&ittfnSffiT'Mmmmzm 
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p R o M £. it * X ffi&frffc T? & § a v * e> #rjj& & ^ -r S . 

[0 0 0 4] 
[0 0 0 5] 

— 7 ;i/ KA>fA • h^%JVMW> (Fowler-Nordheim Tunne 
1 Current, J£TF, F N h > */I/«SKfc V^ O ) -fcCDlR, KK 

[0 0 0 6] 

&mf-hmmiz&Atz>o -zcom. ymmz-tmv<Dmmz%stotz>& 

[0 0 0 7] 

h n > £#Jffi U M=fe»f£K:fcv*T#3i5$*-- h««lc*at3*ifc«^«: Strife < 
<mc FN h £fcJffll,TV^ = 

[0 0 0 8] 
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[0 0 0 9] 

bT$/y =l>^ftM£ffiV>£«1^ •e©lI^8~10nnli:LTV^5 o ^<D*/ 

fct?$:^±fe5gIi^tSTO miO^) UWt&Z- 
[0 0 10] 

t h«hc, - h mm & at y at? »»hse tiwjn >»ftK©B»: 

[0011] 
[#IH##» b J: e> ttSlS] 

ft, i&#0flt&i£ft, fim««*ft, ]ft&atftfcB«*;ifctf*fte>*iT^<5. 

[0 0 12] 

_tSaLfe<t^lc, ft*, #3e^-h«SS:BiyHtfl»»fflii:L/TS/y3>Sift 
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fC5i/'j3>®^Mf$: 8nmJ: »J =fe»< "T* £ £ 
[0013] 

y-K#-fA) 7Wg<£*; % ^<Z>3\ *£&#»fl*;iSJ:tfra*»fe©iSS8ft£H 
[0014] 

<3&sts^ig»a«;3^Ji^ , r*. -ebt, 7?ys/aEEPROM0Mjaiii» ( 

[0 0 15] 

ft, <&?i§t«;frft, iS^aft&^TH^KmJS-rsrt^T?^*. 
[0 0 16] 

Lti/'j3>lftiMt5S^, -t©lfl!*€:4-**eSy 8—1 OnmiCii 

l fe * * t* * =e y -fe ;i/ <d nftmm. & mtt y % <gr stsriiiiBiT?** 

<£«ffift & 0 « 3 i: Bit T* & 3 o 
[0 0 17] 
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[0 0 18] 

& < j5: *j # h ^ y z \z is < ©«^©^-r r t it -ssmtz¥m#m 
mz&fc't&z.£T*&z>. 

[0019] 

it k i/ w > m & £ v n o m m v & & . 

[0 0 2 0] 

m&mvMft<DmzmwLZ&<Mzz£tf^%zgMmmT&z> a &t=. 
vrnmiztz ;^:iot, ^© h u ? a:^#3i© <fc e> temmtemm&m 
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[0 0 2 1] 

^#mis^fg«#&££:h%&c, M*B£K3li v-x/Fi/-f >fll^£fcttfg 

[0 0 2 2] 

o 

[0 0 2 3] 
[0 0 2 4] 

-vkh & i #*m©¥##** & * i mizmf&zn&m 2 & 

«§?©fi 1 ^nmrnrnn. % 1 *#»M*Ue<z) ftmKmm-zti&m 1 #«s?<z>fii 2 

m 1 >f * > a a ^ a -t * & « v ^ twm izmm-r & z. z tfvg 

[0 0 2 5] 
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[0 0 2 6] 

wren?- hmmm<Dm&*m<mffi.-?z>z.}iK£'oT. b^yv**®**- 
#*=Ey aMtssicfc^r. wmtf-bmmT 

Fu^>mmzM 4 m&*:fi!M-?z>z.£.tfT*%z> a d^ic^y, 

< Z> ZL h »Sm h & & <DX2b So 

[0 0 2 7] 

T. Hi y-*/Kl/>f t«& 2 V-^/ K U-f V^T tifr— # 

[0 0 2 8] 
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, y-x- FW >W«i6Hu *V F«^©T»&*Jfc*S*tt4&««©« 
[0 0 2 9] 

i micm&ztitcm zmmmoi'm i ^««iH«i:, m i -^mmmmo^m^m, 

$ ti t i l iticf 2 i: l:^*, £i*tt«MB«tt, mi«£3g2 

[0 0 3 0] 
[0 0 3 1] 

m i mmmm) 

LT. ^TlC^lHJg^(Z)^^y-fe;i/l (Z)^lCoVNTm^t-<5o 
[0 0 3 2] 

nS©V-X^3 Fl/>f >««4 fc#ffi£<D|ffl|ifi&l»TT^ja3*lTV*S 

. S«2o*tSic^^-g>y-xM^3 £ Fi/>f >««4 i:(D^©^-v^;i/M^5 
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Mil 2#£©JE#"ejgj«3*iTv*£. #Sffi$*-h«*l li:, ^ 5 
3f£2 h>*/Hfi*Rl 0i:i/';n>if»e,«;^2y-MJISiIl 3 

[0 0 3 3] 
[0 0 3 4] 

4*&B]|gl 5JCJ:oTlft»^'«tS*lTV>S. y-**K 1 4 «fctf1W»4*- h« 
[0 0 3 5] 

„ -rj&fc-fe, Kl/>f >ffi«4te, nSI<0Kl/>f >««4 a pM0FK>i 

^4 b pS©3j?y s/y n>jg|^e>&s Ki^>f>I«4 c fcic<fcoTjgjfcS*i 

JgJ*S*lTV*S. ni0FH>II24ai:pS©Kl/>f>I^4bi:tt 
[0 0 3 6] 

?gffc3*iT^<&. *&SMtR2 5J3J:tf2 9_tJctt, i/'J3>lftl3 0«$ 



1 0 
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[0 0 3 7] 
[0 0 3 8] 

- mi f- hmmmeomm 3~4nm 

• %1 h>^;i/»i!8 (T>3M : 3—4 nm 

• ^2 Yy%)\sW.W&l : 8 ~ 1 0 n m 

• msmmmi zomm 8~i o nm 
-mz>f- hmmmi s omm 8~i o nm 

• miH&Bll&l ^(Dmm : 3 0 — 4 0 nm 

• nm*n®w&9a>m (mi hy*jum*m& tmz by^jvmmmi o<d 

m<D®.m : 20~40nm ZL(D nM^M^lW^ 9 (Dflgtt, #£&*&C 

_hSBi£ii:<2>£:aMC. 2 0~3 0nm^S%l*l^ ) 

<fc*J> KU>f >fCig?4 hftfil 1 £.<Dm<DiJv7V >?S£ifi* n§SpF 

»E^fM^9 httl 1 0^0* 7 ^ V > ^iti U < -t 

offim. Fusomt£4®n&tfww>f- Mil iicfet)*;^>-r<^§ 0 

[0 0 3 9] 
[0 0 4 0] 

^^E'Jt^TKSlH ®2{C^-r<fc5lC. IKStCO^^U-fe^l A^V h 'J v 
[0 04 1] 

iff (n^) ■%mzmFi2nfc&* : £Viz;vi izte^x. #M^^f-h«^7« 
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[0 0 4 2] 

&ji©t^y hi&SB Lj~b L n icg^$*u y-xisutt, ^3e©y-^*8s 

[0 0 4 3] 

F*WL 1 ~WL n i3:, D^^n-^JT 5 2JcggR3*u ^i^yNMtBLj 
-BL^i, #^A^n-#5 3 fcgSRS*l*CV*S. 
[0 0 4 4] 

^a$**e>ig)fesnfcn^r Ki/xfe«ttJf*9Ar Fi/*tt, r Fi/xt:> 5 4 

ICA^J^tlSo •e©n^7Kl/Xfc<l;^7A7 Fl/*tt, T Fl^fcT> 5 4 
&7K^7Vf 5 5«^«aiS*i*. 7 Fl/^7^f 5 5T»5»;faftfc#7 K 
U*<D$t>, UVT Fl^ttT KU^y7 7 5 6 ^Ltn>?f3-^5 2 ^\ 
*Ej9I3*U Fl^ttT F^/t777 5 6 ^Lt^5Afn-^5 3 

■'MEiticS *i£>„ 

[0 0 4 5] 

7yfSftfen97 Fl/*Ki**JSl/fc»7- FIR&SKR-rs h«EE 
#lfrf^- FKi>tfj£LT1BI#rr*. 

[0 0 4 6] 

*7Afn-^5 3li, MgB Lj~B L n CD^"b, 7Kl/^5*;f 5 5 

8fr£>©fS#tC»o*^T, #tf y hi^B I^—B L 
[0 0 4 7] 

„ ^7Af3-^ 5 3 ^tf^MlBL^BL^lfi:?:, *<Dt~ * iC^ffS 



1 2 
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lt^-ts j; z> k. mm-r &° 

[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 

±mVfr&m& (5 2-6 3) ©ift#t±. WjJnyHfj&6 4lCj;oT1&!l 
[0 0 5 1] 

-XiiSL^tt, V-X«JEV s jOT#&£;fl5 0 Fl/-f>M^4lCti, fcf>y 
hlB I^-B L n ^lT Fl^>«JEVd#frF;&lJ£*l<5o i!l^«@7fCi±r7- 

«*JBhV sub ««PPftiatlSo 
[0 0 5 2] 

[0 0 5 3] 

#£&#tM£fC£V^ ^^ey-t^i/i tf>ifrfE«Bt&, y-^fffVs : ov, 

k u>r >mmv d •. 3 v, Mtn^- v c g : - 3 v. mmns. (* ^ u -iz 
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: JS^T. ^oc;i/«JE) V s u b : 0 V(C82j£3*§. 
[0 0 5 4] 

y^u >^LTv^^e>, Fi^-r>«m ov) 01^2/3^1^-^11 

1 tf>M£^M«D«& (»2V) JCinJTSft, »3K^-h**il 1©« 

[0 0 5 5] 

ot#M- h«n 1 1 ic^A^tiSo ^©agm, #as>^- h«n 1 1 izm^tf 

[0 0 5 6] 

3. 2VT'fe5. *<Dfc®>. MW-Ml7i:niMS 
^9 i:©^fcJ; tfMfl?^- MS7 htfil 1 £:<DlSfc> ^^1^*13 

o 

[0 0 5 7] 

Kl/^f>«J±Vd &3 V, WP^f- h«BEV c g £- 3 VlC^"t§ 
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9©«&ii3v^^So iot, «9»y- Mg7 unm^mmmmQ tomiz 

[0 0 5 8] 

tf>¥*£ffi) Ij:ft3 0~4 0nnitfe5„ ZLCn?, nS^ifel^ 9 ©ipgli^ & 
fiff^J: »j?t^3 0 nmlCfgJt^tLTlr^. ^(Dtctb. $JW- Mf7 t nM 

ftm (=»3 0~4 0nm) J£*T©$g^8Eife 3 . 2 e VJgUllCfllJjiSJlSo 
[0 0 5 9] 

f 2h>*^lil0ffiil (=3. 2eV) £j®*.£:n*;i,:¥-$:^# 
IT**; hxi/* hn>lcfc»K n &;f|*#rtggG 9 i*»k: S#> 
TlS^iW-e#^f- h^S 1 1 t*UC&A£*iSo 
[0 0 6 0] 

si i ic^A-rsiii^-r^-So 

[0 0 6 1] 

- Mil 1 i:©^{C3. 2 VJ2Ui<Dm&lt#£CT^S©T:\ *t8SLT«£& 
*3^fT*)tl« 1 tC^tf&A^tlS) c 
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, otNicii, mmtf-vnmi t&m&m&m-tfz. 2v* 

[0 0 6 2] 

o^&^bicfcoTtf^^i&^ei&^ic^T-r^oT', ^=e<jt;n rate 

[0 0 6 3] 

Stf^«ffi&, y-«Vs : 5. 5 V, >*JBEVd : - 4 V, i&tf$J>f- 

h«ffiV c g : 5. 5 V, S^«JBh (^at^/«JEE) V s u b : 0 VtZtStfe"?*,. 

r<z>f§Hr, Ki/>f>ffi«4i:»56^--h«ffii l fctt»***»ic3ft<*y 
[0 0 6 4] 

5v (y-^iffvs*±Ri:iT, hmmi (Dm&frt>±mL%^m 

#56^- Mil l £cz«;:&g-t£^2 h>*;i483ijgi Otc^ji 0MV<Z)iU 



l 6 
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[0 0 6 5] 
[0 0 6 6] 

(1) nS0KW>fl4 a tpS0KW>I^4 b;i3J:tf4c£tCJ:o 
#j££ffiV^<T%^fC Fl^f >1fi«4 b£<fct>*4 c ^«ffi£SJj&tIi-£ 3 £ 

r*Ucj:lK «0^^f^ ^>f- MSfcii^^y 7 h^f - hM^=E 
T't5. ^©^©^m^/hS <fc£©^ ftftfllftSHSit^t* 

o 

[0 0 6 7] 

* fc, 2 JC;ft«jE 5: # Air S3tft< rfimjE £ -fe J^mm ic M v^ 5 i £: 

#£©t% s«2tc^«m$:#A-r-5^tc^5i^h v ;w ai jim&zmf&-t 

T*&, pS© FP-f >««4 b tt, ;*>&A:/n -fe;* £ JS^T^ 

[0 0 6 8] 

min-'JiZyu-'rj yyiziste^msiz. m^mzv-^w^^ tKw> 

Mc4 i:©^{c%j§^^«^^ti§RrHtt^fe<5c ^©i©*& 



1 7 
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[0 0 6 9] 

(2) nfffl FU-j ymm* a £ P M© Ki/>f >M^4 b £ #ffl 3 iSfcli 
ill 2 S:^UT#ii^- hS=IIl 1 tc^*M-^LTV>S©T% «»&IH^$:^ 

[0 0 7 0] 

(3) ?JI2S»f£K:asv*T, V-^tffiV s feitflipy- MffiV c g 
ZmWrtZZ. IfetfoT, nS^«*»fig«9©«fi€:i|i9»-rsia» 

[0 0 7 1] 

3 ic^L^H2mg^cz)^ ; EU'fe^ ioi zm^ttrnm^mfat^v 1 5 

[0 0 7 2] 
[0 0 7 3] 

03lCj*1-J;e>(C, i©i2Hft^||0^^ytM 0 lTftt, 

pSra^'Jn^lfi 0 2(Dmmz., 0 5 s»^na©y. 

-Xl^l0 3t, FU>f >1S«1 0 4 iuQ«m«StlTV>S„ KK>IilO 

4 tt. pgf^J/'J 0 2£D^WlC^$tlfenM© 
04ai:, ng® Kl/>f 0 4 a ©ftffllC^J&S fife p Kl/>f 

1 0 4 b fcfr&fltjSStlTV^S. nStDKK 0 4 ail P 
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[0 0 7 4] 

rv*ftMmi 0 5fcJ:tf Kl/>f 0 4 Jt&C&ff§2>>f- bitfi^K 

1 1 2 Mil 1 1 tfmmZftT^Z> 0 1 1 

<D±mziz±uffimmi 1 3 nrv^,, 1 i©mic 

h>*;i/^Jli i 0^^$tlTv^-5 o ^*;i/M^i o 5 ±izitf& 

i hmmmi o 6 $:^Lrf(f^i^- Mil o 7tfm&,znT^z> 0 

o 7&, 1 o <fc tf_fc9s*ft*Ii 1 1 3 ^bt 

[0 0 7 5] 

i2^-h|feilll2l±, 8nmWI*^tt5. h>* 
7I/i»*JBi 1 1 0 10nm~3 0nmilOH&in. H^b 
|glI10 6lt 10~3 0nmlI©IfS:ftS. MfcK 1 

0 7}i, 3 0 nm~2 0 0 nmil©lf 1 1 li, 3 

0 n m~2 0 0 nmtl0lg5:f 
[0 0 7 6] 

04 5:#IbT, 03 iC^Lfc^HJg^ffitf)*^!; -fe;i/l 0 1 
5 0©^fr*«tt, S2{C^Ufc^lHJi^ffi(D^#^^^^ ; Ey ©5 0© 

t&/ft*:«i£iwe&y, >i€'jt^rw i 5 i ^©i^'jtM o i <D&&m 
cd^u -fe/n o lTb^h v v ? xmzmM£ftTmi&zfrT^2> (H4t?h:0 

[0 0 7 7] 
[0 0 7 8] 
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L n «, n9f3-^5 2CSaStl, #tfy hi&gB I^—B L n te, 
3 {Cg^$*lTV^„ 
[0 0 7 9] 

fcfc, H4Kl^bfc#ia» (5 2-6 4) ©flMBtt, ®2lC^Lfcfll|IM? 
^©#iaS& (5 2 — 6 4) fc|Hl^-e$>-5> 0 
[0 0 8 0] 

%nfrLTV-*n&V stfWlM21XZ> 0 FW 0 4 IC», If y hijgB L 

^ — B L n £/M,T Fl^>f >SBtV dtfftJfln^tlSo OT^f- Mffil 0 7 

v- KUWLj-wL^^irsii^- Mivc gj^wansn*. *«i o 2 

h^- bMcD^^^/^rL^^y Tit, Mil 1 1 Ztf- h£.~tz> h9 

>^*#;J3J:tfMPIMf- Mil 0 7 £>f- h^^^x^o-^n^ti© 

[0 0 8 1] 

33 ^Tii, ^tyt;H0 1©i#«ffl:, y-7«ffiVs: 

0 V, F ymmv d : 12 V, *ff#f<!f- F*ffiV c g : 2 V, *«mffiV s 
ub : OVtCt^tSo ±Ml/^®»;> ^U-fe/b 1 0 1 tCfcVNT, h 
Mil 0 7ty-Xlil 0 3 fcjrtf Kl"f 0 4iC<fcoT#/&£*l& h 
^>^X#©L£^iii«EtV t 0. 5V75'&5o Uc^oT, 

1 0 4jG*e>v-;*flg«i 0 3{cirI^oT«^ (-fe;v«^) I d*^tl§ 0 

[0 0 8 2] 

Fl/-T>M^l 0 4 \z 1 2 V#Ml£*i££#>, KW>««i0 4i: 
&m>f- hill 1 1 iKO^i^b^-^'J >**tc<fc y, F« 

ii i i <»m>$Li>m*>±\f ^tis. *<Dt~&. ffl'Mtf-hmmi 0 7w^^ 
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©Wtc#**ifcfifrffclfl;i 1 0<DW.T<D^v*)MzH5mfttf £>o z\ftlz£>) 

Si 1 l^^A^tiSo 
[0 0 8 3] 

o£U, V-XMJgcl 0 3^^> FW>lfi«l 0 4lCftfroT«^#^*U -e 
(I&1/1 000) ijmi&tf- Mil 1 1 K&A£*l5o ^-©^m> 

[0 0 8 4] 
[0 0 8 5] 

Mtfamziz. m*t&#{cfcv%Tii, t^v-tjvi o i (Dmftnm*. v-*s 

ffiVs : 0 v, KU-f >lJEVd : -4 V, W^f-MiVc g : 5. 5 V, 
S^Hflt (^cn^ffi) Vs u b : 0 VlCt^^o 
[0 0 8 6] 

fcr5T', K 0 4 feJ:t)£SIl 0 2 fc. #^>f- htil 1U 

®^©§t§ih, ftlflfl^r- 0 7 ii&Mf- Mil 1 1 iKDKO^m 

nAnzit^&t.. m&<Dj3tfmmwiz*%^ B mwf-vw&i o 

7**5. 5V, FW>Ml04j!)>-4Vffli^ ®^-Mil07i:# 

M-hsu i i tKDmiztemmfttfft£.-tz>o ^a>m^> fn h>*;i/®^ 

T, ^^eu ioi izmnzftt=.T-*<Dffi3ktffrt>ftz>o 

[0 0 8 7] 
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^$4^TV^^r7- KmWL m lC«4 V^«#S*l, **lJK*0> C7- K*R (#3«R 
1 CD Fl/>f>M^l 0 4 JCgBKSftSlf * hife§B L m lC«2 V3^«»Stl, 
[0 0 8 8] 

iMllcfeS^^E 'J t;n o l Mi l l l j&^fcMTf-j&^rsife 

^JBtc&s^^ey o l ©t^jffiy— hf&Ki l l icfcM^tfftASftTv^ 
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